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(54) FLUORESCENT SUBSTANCE FOR VACUUM ULTRAVIOLET-EXITED LIGHT EMITTING 
DIODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fluorescent substance for vacuum ultraviolet exited 
light emitting diodes having excellent emission brightness and little reduction in plasma 
exposure. 

SOLUTION: This fluorescent substance comprises a compound expressed by general formula: 
mM10.nM20.2M302 (wherein M1 expresses >1 species selected from a group consisting of Ca, 
Sr and Ba; M2 expresses >1 species selected from a group consisting of Mg and Zn; M3 
expresses >1 species selected from a group consisting of Si and Ge; 0.5<m<3.5; 0.5<n<2.5; when 
m=n=1, M1 expresses >2 species selected from a group consisting of Ca, Sr and Ba or Sr or Ba) 
containing >1 species selected from a group consisting of Eu and Mn as an activating agent. 
The a fluorescent substance has the same crystal structure as that of either one of diopside, 
akermanite or merwinite. 
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20 g*«fctfZn^6a:S»«kOa«n*iaJEil±. M°te 

s i *s j: ^Ge^e^c -5 «t 0 atins iaut±, 0^ 

a^O. 5. O^b^O. 5. 0<a + b<, ) X^Ztl 

[0 0 15] 0<Jx.til 0 0 0"C*>6 1 5 0 

0t:©fiftteHtcT l ~ l o ommffife-?z>z\tlz&r) 

XttQ 0 CC^e. 9 0 QX:<Dffimmm\ZTfci&lTZ>Z.t 
CDT?tttt^*«, «Afi***0. l~10#:«%^ifg 

40 [0 0 1 6] -£t>\Z, ±S3*feK:T#&n*«3tflsSr» 

[0017] sk±<D&?\zLT'&'btiz&mm<Dnytfo 
teM^mnmrnm \z&^> x^mmtm <=> n, y^xv 



"XT'* 
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(5) 

7 

«"r<5ig**— «wt»4#» *mw<Dmytmt. z\<d 
omytitz p d p * «t 7 vxft a*o*s*w« 

[0 0 18] *»WO«3tft:ttJlffiJSn*6tn©*^ 
[0 0 19] 

[0020] mmm 1 

K»*;P5"5A (*H#*0fcIiB (MO $3) CaC0 3 , 
KSXhD>WA (ft**BIXDI (MO 8!) SrCO 

3. ifta-aH^A (iaft*i* <*) at) eu 2 o 

(MgC03) 4 Mg (OH) 2 - 5H 2 0. mit^iM (ft 20 
3t*fiHl* (MO S3) S i 02&S»£C a CO3 : S r 
C03:EU203: (Mg CO3) 4 Mg (OH) 2 * 5 H 
20 : S i O 2 6D ; &;H±#0. 9215:0. 0485: 
0. 0 15:0. 2 : 2 KfcS «fc o fcEdUB&lsfc 
«. 2#«%H 2 ^#Arf?B^4 1 Tl 2 0 Ot^iS^ 
T 2 9SP B 1&J&, BS2ft««H 2 ^tArfB 
Stt'l 2 0 0"C©MST'2B#ra^bfc, MJ:5l: 
LT, ttJ5£^**C ao.9215 s r 0. 0485 E u 0. 03 M & s 1 
206T?£Sn*«3tt#S»fc. uOMfrC, 6. 7P 
a (5Xl0"2Torr) HTffl^iftT, S^tlfc 30 
f^l:i+yV14 6nm7>^ (-7->tf*fi8ttS3, 
H0 0 12I) SfflV»T«n*SRH**bft:iC^, #fi 
©f»t**U Wmt2 4 c d/m^SSl/it. 

[0 0 2 1] fSftfcMfltS. $«fT5 0 0t. 3 
0#IHiM&«*frr>fc. «tt#*«tHbTHKft«ftb 

[0022] »snfcf»«iafflios3t#*. mrtau 

3. 2Paf5#a%Xe-9 5M%NeO«©g 
BSWCISgU 1 0W<D^yX^\Z3 0#ffl, OtiT 40 
5 0WO^X7Cl 5^fflSM$-a-fe, mTt^^rflXfcH 

[0023] »snfc}»«ia, ^^xv^frcmatfr 
*, S8»fT5 0 or, 3 ofl-wsMassfrofc. 

T, JE**U3. 2PaT5M%Xe-95WN 
e©»fi£©*H»'f KKBU 10W©^7X^I:3 0 
#&!], 0W©y5Xv(:i 5 ft-RfllUK 



[0 0 2 4] HSS#J 2 
MXhD>f^7A (fdTtM^XH (M0 S3) SrCO 

3, m^trnmum «*> $3) Baco 3 , 

Rfca-aKtfA («a<t^x* (M0 S3) Eu 2 0 3 . 

jfisi4RK-7^^->>>A (^ytrnmnim m) $3) (m 

gC0 3 ) 4 Mg (OH) 2' 5H 2 0, SHfcliSt (ftftlf 
«I1 (M0 S3) S i 0 2 #JR«*S rC0 3 : BaCO 
3 : Eu 2 0 3 : (M g C O3) 4 M g (OH) 2 • 5 H 
20 : S.i 02©t;Ht^2. 28:0. 57:0. 07 
5:0. 2 : 2 Kfc4«fc-5K:E£, fi^Ufc*. 2#Si 
^HzttArfBg'PTl 2 0 0 rcDfiST 2 lfifP B 16£ 
f£Lfc„ dcoiptcLT, fflfiE^S r 2.28B ao.57 E 
uo. isMg S i 208T^$n-5ffi7t#:€:f#fc. 

6. 7Pa (5X10" 2 Torr) WTOK^lf 
F*3T, f#?>4lfef)t#:(:i^-/V14 6nm7>7 p 
v^-*att$3, HO 0 1 21) «JBfr>TK**$]Rltl' 
tztZZ. Wfi©5Bft*jSU »Sli3 0cd/m2j 

[0 0 2 5] 3 

KSA'J^A (WJMfc* (Ms) S3) BaC0 3 , S!fb^ 
-ntr^A «fiBte#xi£ (M0 $3) Eu 2 o 3 , *{tv 
^*->>7A (H*{k* (M0 S3) MgO, Mit&m 

( («) BMafk^Mfi) s i 02&mm*B ac 

O3 : E U2O3 : MgO : S i C^O^Hfc** 1 • 98: 
0. 01:1: 2 Kft££5{;:iE-&U 1 
; &;H:»bTB2O3477-7i'7i:tT0. 1 ^HBSQ 

6n&sdRm«^7->uxsa>^aizAn. 4omp 

aC0JE73l?J!)DBEbTBg 1 SmmXf^mmCPIf^ 

An, 5M%H 2 -9 5«Ar^lM + fl 2 0 
0rT3l$P.IJjftjjfcLfc. £©<fc-5i::LT, ffiWBa 
1.98Euo.02MgS i 2 07T*$n5&7t#:£#fc. £ 
©ffi7t#fC 6. 7 P a (5X1 0" 2 To r r ) HT© 
KfiiftT, »6tlfcM3tfrCX+->V 1 4 6 nm7> 
7" (tf H00121) SfflHTSWfcS 

[0 0 2 6] £ffi0!l4 

(S ro. 99EU0.01) 2MgS i 2 07Sr$3ifif -5 1'^fc 

(MO S3) SrC0 3 , gHfca-nfcf^A («iGMt#I 
£ (MO S3) Eu 2 0 3< Kffr a (MJKfc* 

(*) S3) MgO, gfl:g* ( (M=) *«Sfl:^W«Bf 
S3) Si02*ffl^fc. Cin^f^ilsfSrS r CO3 : Eu 2 
O3 : MgO : S i 0 2 © ; E;Uit*U. 98:0. 01: 
1 : 2lCfc*«fc3KE£U Sfc, ^fi£#J (Sro.ggE 
uo.Ol) 2^gS i 2O7 1 ^MZjttLX&iOz&yyy 
27,tVTQ. l&imtal,. 7th>t. »L#-C+» 
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§gCD&3J(;:Atl> 4 OMP aWffi^jTSDJEL/Tifigl 5 
mmXjpS3mmOnf^l/7h«*Lfc. #e>ftfc 
^l/y^T^StJtfflCAn, 5%H 2 -9 5%Ar 
f?B^*Tl 2 0 01CT3B#P B mfiELfco Mtn^n 
fciiOSH;:. fcR2 5 4 nm$f;B3 6 5 nmO^^^ 

6. 7Pa ( 5 X 1 0 ~ 2 T o r r ) £TF»*£«ft 
WyV14 6nm7>^ Srffl^ 

K«2 5 c d/c-m 2 £7KLfc. 
[0 0 2 7] SlSg^J 5 

(S r 0.99E u 0 .0l) 2Z n S i ^^l^^^^ 
0. UJfgfitLT, M^hn/f?ASrC0 3 , 

^t:n.-Dtf-j7AE u 2 o 3 , ^tM^zno, mitmm 

S i0 2 *ffl^fc. ZtlZmnZS r CO3 : EU2O3 : 
Z n O : S i 0 2 <£> ; t;i/tb5* 1. 98:0. 01:1: 
2 dft-S^otClE-a-U (S r 

0.99Euo.Ol) 2ZnS i 2O7 1 ^JUZtt UTB2O3S 

0. l^jmmv. 7-t h>+-e?L^-e+5j-s^s^ 

KAtl. 4 0MP a©JE73TJ!)njEUTMIl 5mmXf 

SrT-^S^itfWcAtt, 5%H 2 -9 5%ArfB^ 
T'l 2 0 OtTSMMLfc. &/£&f#Stlfcti£Hc 
2 5 4nmfcL<li3 6 5 nm®M8CTi@ 
■TSi:^-rtlt>ia»S©#i(tfe%7t^^bfe„ 6. 7P 
a (5xlO-2Torr) J^T<DJl£»fiT»'=>n£:m 
»X+yY14 6nm7>y (-7 ->:tWttl1±§S) £ 

[0 0 2 8] Jfctfcftl 1 
^A^->^A (^MUlSt (80 SO CaC0 3 , 

mit^-woi* (mmit^xm (») S) eu 2 o 3 , 
gco 3 ) 4 M g (oh) 2 - 5H 2 o) . m<mm m% 



(6) 

10 

mMT.m («) SO S i 0 2 &H^CaC0 3 : Eu 2 
O3 : (MgC03) 4 Mg (OH) 2 * 5H 2 0) : S i 
O2<D^)Vitt^0 . 9 5:0. 0 2 5:0. 2 : 2 \Zti 

«. e t5tia-&, M'£i<rc'&. 2*a%H 2 MAr#i 

ItT'l 2 0 0t©I«T2S$r B 1Wbfc. Z\<D£o\Z 
l/T, MfifciWC ao.95Euo.05Mg S i 206"CSSn 
-g>m7t^5f#fc. Z\<D%i%mz. 6. 7Pa (5X10 
-2To r r) £rF»X2Mf(*IT. #?,tlfc«^tCX+ 
y7146 nm5>^ (^yttlttS. HO 0 1 2 

U 1 2 c d/m2^Lt. 

[0 0 2 9] itfe«SJ 2 
mB5©#fe^^#:B aMgA 1 10O17 : Eu?:, £ 
«*T5 OOt, 3 O^l^a^ffofco m^^K 

1%{£TL£. 

[0 0 3 0] ±JBrtiiRtD»fe^m7t^$:, ffi/7*»U 
3. 2Pa1?5»Xe-9 5*»%Ne©Mfi£Oi 
B^"f(cf5:BL, iOW©77X7i;3om -d^X 

[0031] ±mTtifa<Dn&%?tmyttez, &m.*x 5 

0 0t, 3 O^m^S^ffofc. JBETJrtU 
3. 2PaT5#«%Xe-9 5fl:i%Ne©«0|| 
Bla^KtgBU 1 0WO^7X*V(C3 O^PbI, 

«LT»S*t2 8 %f£TLfc. 
30 [0 0 3 2] 



(72)fgBJj# it 
(72)^BJ# ^ffl fit?f] 

fraim«f ?i rtjE+a+e^Ts 1 2# 5 ^ 

(72)»BJ^ £® 

fr^»ff?MrUE+M-OBT7793#*12 



F ^— A (##) 4G073 BA10 BA11 BA12 BA13 BA17 

BA32 BA52 BA63 BA64 BD01 
CD01 UB14 

4H001 CA02 CA04 CA07 XA08 XA12 

XA14 XA20 XA30 XA32 XA38 

XA56 YA25 YA63 

5C040 FA10 GG08 MA03 MA10 

5C043 AA07 CC16 EB01 
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